The aim of this study was to determine the effect of propolis and pollen extract on biochemical and haematological parameters of Onchorhynchus mykiss. One hundred and eighty healthy fish, O. mykiss (mean weight 20.57±4.48 g) were used for growth performance and haematological assays. They were randomly selected, and distributed among fifteen 600-L fiberglass tanks as three treatments (1% Pollen, 1% Proplils, 0.5% Pollen + 0.5% Proplils as groups 1-3, respectively), negative control as group 4 in triplicates at density of 30 fish each. After 8 weeks of the experiment, which the fish fed supplemented diets, final weight of all treatments showed no significant difference (p> 0.05) as well as WG and DGI. Definitely, all the treatments of the mentioned criteria showed a significant increase (p< 0.05) compared to control group. On the other hand, FCR showed a significance difference (p= 0.00) among the treatments and control so that its value for the group 3 was the minimum one (1.84±0.05) and followed by group 2 (2.36±0.03). Some criteria containing Hb, RBC, Hct and WBC showed a remarkable increase (p< 0.05) in group 3 compared to other groups while MCV and MCH was significantly lower in group 3 (p< 0.05). N Choobkar, effect of propolis and pollen extract on Onchorhynchus mykiss
Introduction
Growth in the global supply of fish for human consumption has outperformed population growth particularly in the past 50 years, increasing at an average annual rate of 3.2 percent in the period 1961-2013, double that of population growth, resulting in increasing average per capita availability World per capita apparent fish consumption increased from an average of 9.9 kg in the 1960s to 14.4 kg in the 1990s and 19.7 kg in 2013, with preliminary estimates for 2014 and 2015 pointing towards further growth beyond 20 kg (FAO 2016) .
Initially, much of this demand was met by wildcaught fish, but as world fisheries continue to be over-exploited and depleted, aquaculture systems have undergone unprecedented growth, evolving as a significant contributor to meet demands for cultured aquatics (Sapkota, Sapkota, Kucharski, Burke, McKenzie, Walker & Lawrence 2008; ) . Among the fish species,
Onchorhynchus mykiss has been expanded and
The share of salmon and trout in world trade has increased strongly in recent decades (16% of the world value share of aquatics), becoming the largest single commodity by value in 2013 (FAO 2014) . Anyhow the necessity to rear sufficient quantities of resistant fry is becoming crucial to meet the increasing global demands for stocking rainbow trout farms (Soltani, Pirali, Rasoli, Kakoolaki & Shams 2014;  Soltani, Kakoolaki & Kisami 2000) .
Small amounts of agrichemicals can reach aquaculture ponds, which results in numerous problems caused by oxidative stress in nontarget organisms. Substances that can prevent or reverse agrichemical-induced oxidative damage may be used to combat these effects (Ferreira, Rocha, Kreutz, Loro, Marqueze, Koakoski, da Rosa, Gusso, Oliveira & de Abreu 2013 Propolis may improve some biochemical markers associated with oxidative stress in fish brain (Kakoolaki et al. 2013) . propolis can improve biochemical and hematologic functions Downloaded from ijaah.ir at 2:52 +0430 on Wednesday March 25th 2020 of common carp blood, after being exposed to arsenic (Selamoglu Talas et al. 2012) .
The aim of this study was to determine the effect of propolis and pollen extract on biochemical and haematological parameters of O. mykiss. 
Materials and Methods

Fish and experimental design
Crude propolis, pollen and ethanolic-extract
Propolis and pollen ethanolic-extract was prepared by adding 30 ml of absolute ethanol to 3 g of them in bottles, which were sealed and kept from light and moderately shaken for 1 day at room temperature. The extract was then filtered twice, dried and stored in sealed bottles at 4°C until use (Abd-El-Rhman 2009). They were used in combination with food as 1% during the experiment. 
Blood sampling and serum preparation
Haematological Analysis
Blood smears were stained with Natt-Herrick's solution (1:200 for both blood cells) to count RBC (10 6 mm −3 ) and white blood cells (WBC) (10 4 mm −3 ) using a hemocytometer (Grant 2015) .
Giemsa stained blood smears were separately prepared for differential WBC counts (%). In order to measure the Hematocrit (Ht), the blood-filled heparinized tubes were centrifuged at 10000 g for 5 min in a hematocrit centrifuge. 
Growth Performance
The initial (4-week) and final (8- 
Results
In order to determine the effects of supplemented diets on O. mykiss, growth performance of the fish fed basal diet supplemented with Propolis and pollen ethanolic-extract was summarized in Table 1 .
There was no significant difference (p>0.05) was observed among the initial weights of the treatments. After 8 weeks of the experiment, which the fish fed supplemented diets, final weight of all treatments showed no significant difference (p> 0.05) as well as WG and DGI (Table 1) . Definitely, all the treatments of the mentioned criteria showed a significant increase (p< 0.05) compared to control group. On the other hand, FCR showed a significance difference (p= 0.00) among the treatments and control so that its value for the group 3 was the minimum one (1.84±0.05) and followed by group 2 (2.36±0.03), which that of the former showed a lower value. There was no significance difference (p> 0.05) between the group 1 and control.
The plasma parameters were shown in Fig. 1 . There was no significant difference (p> 0.05) between groups 1 and 2 of TPP while the maximum value (3.2±0.2) was calculated for group 3 (Fig. 1) . No significant difference (p> 0.05) was observed among the groups of globulin. A significant increase (p< 0.05) was shown in group 3 of albumin while no significant difference (p> 0.05) was observed among other groups (Fig. 1) . 
